
Chronology of Major Events  Assoc ia ted  w i t h  Formulat ion of P o l i c y  on 
Recomb i n  a n t  DNA Molecules 

Other  Than N I H  Recombinant DNA Molecule Program Advisory Committee 

A. June-September 1973. A t  t h e  Gordon Research Conference on 
h x l e i c  Acids ( J u l y  11-15, 1973) ,  t h e  c a p a b i l i t y  t o  perform recombinant 
DNA experiments  became apparent  and concern w a s  expressed  about  t h e  
p o t e n t i a l  hazards  of recombinant DNA molecules.  Those i n  a t t endance  
voted  t o  send a le t te r  t o  D r .  P h i l i p  Handler ,  P r e s i d e n t  of t h e  N a t i o n a l  
Academy of Sc iences  (NAS), and t o  D r .  John R. Hogness, P r e s i d e n t  of t h e  
I n s t i t u t e  of Medicine, NAS, and t o  p u b l i s h  t h e  l e t t e r .  The l e t t e r ,  s igned  
by t h e  Conference Co-Chairmen, D r .  Maxine S inge r  of N I H  and D r .  Dieter S o l 1  
of Yale U n i v e r s i t y ,  appeared i n  Science, 181, 1114,  1973, and sugges ted  

and t o  recommend s p e c i f i c  a c t i o n s  o r  g u i d e l i n e s ,  should t h a t  seem 
appropr i a t e .  I' 

t h a t  t h e  Academies e s t a b l i s h  a s t u d y  committee t o  cons ide r  t h i s  problem I 1  

B. , July 1974. A Committee on Recombinant DNA Molecules' publ i shed  
a letter i n  Science, l.85, 303, J u l y  26, 1974; Natme, 250, 175,  J u l y  1 9 ,  
1974; and The Proczedirtgs of the fJationa1 Academy of Sciences, 71, 2593, 
J u l y  1974, which r ece ived  s u b s t a n t i a l  coverage i n  t h e  p r e s s .  T G s  l e t t e r ,  
e n t i t l e d  " P o t e n t i a l  Biohazards of Recombinant DNA Molecules," proposed 
that  : 

" F i r s t ,  and most impor tan t ,  t h a t  u n t i l  t h e  p o t e n t i a l  haza rds  
of such recombinant DNA nol.ecules have been b e t t e r  eva lua ted  
or u n t i l  adequate  methods are developed f o r  p reven t ing  t h e i r  
sp read ,  s c i e n t i s t s  throughout  t h e  world j o i n  w i t h  t h e  members 
of t h i s  committee i n  v o l u n t a r i l y  d e f e r r i n g  . . . [ c e r t a i n ]  
experiments  . . . . 

Second, p l a n s  t o  l i n k  fragments  of animal  D N A ' s  t o  b a c t e r i a l  81 

plasmid DNA o r  bac te r iophage  DNA should b e  c a r e f u l l y  weighed . . . 
"Third,  t h e  D i r e c t o r  of t h e  N a t i o n a l  I n s t i t u t e s  of Hea l th  i s  
reques ted  t o  g i v e  immediate c o n s i d e r a t i o n  t o  e s t a b l i s h i n g  a n  
advisory  committee charged w i t h  (i) oversee ing  a n  expe r imen ta l  
program t o  e v a l u a t e  t h e  p o t e n t i a l  b i o l o g i c a l  and e c o l o g i c a l  
hazards  of t h e  above t ypes  of recombinant DNA molecules ;  
(ii) developing procedures  which w i l l  minimize t h e  sp read  of 
such molecules  w i t h i n  human and o t h e r  popu la t ions ;  and 
(iii) dev i s ing  g u i d e l i n e s  t o  b e  fol lowed by i n v e s t i g a t o r s  
warking w i t h  p o t e n t i a l l y  hazardous recombinant DNA molecules .  

Four th ,  a n  i n t e r n a t i o n a l  meet ing of involved  s c i e n t i s t s  from 
all over  t h e  world should b e  convened e a r l y  i n  t h e  coming y e a r  
t o  review s c i e n t i f i c  p rogres s  i n  t h i s  area and t o  f u r t h e r  d i s c u s s  
a p p r o p r i a t e  ways  t o  d e a l  w i t h  t h e  p o t e n t i a l  b iohaza rds  of 
recombinant DKA molecules .  I' 

II 



C. January 1975. The Report  of theaworking P a r t y  on t h e  
Experimental  Manipulat ion of t h e  Genet ic  Composition of Micro-Organisms 
was  presented  t o  Par l iament  by t h e  S e c r e t a r y  of S t a t e  f o r  Educat ion and 
Sc ience  i n  t h e  United Kingdom. 
descr ibed  t h e  advances i n  knowledge and p o s s i b l e  b e n e f i t s  t o  s o c i e t y  of 
experiments  i nvo lv ing  recombinant DNA molecules ,  and a t tempted  t o  assess 
t h e  hazards  i n  t h e  use  of t h e s e  techniques .  The r e p o r t  concluded t h a t  
many b e n e f i t s  can b e  expected from t h e  use of t h e s e  t echn iques ,  and 
t h a t  t h e  p o t e n t i a l  hazards  can b e  c o n t r o l l e d  by a p p r o p r i a t e  containment  
procedures .  "Our v e r d i c t  is t h a t  w e  can expec t  many b e n e f i t s  from us ing  
these techniques  and, provided p r e c a u t i o n s  are taken  . . . t h e  p o t e n t i a l  
hazards  need n o t  cause p u b l i c  concern.  
hazards  must always be  borne  i n  mind by t h o s e  engaged i n  r e s e a r c h ,  we 
also b e l i e v e  i t  impor tan t  t o  s t i m u l a t e  l i v e l y  enqui ry  i n t o  t h i s  f i e l d  
of research .  'I 

This  document, known as t h e  "Ashby Report ,"  

So while we u r g e  t h a t  p o s s i b l e  

I). February 24-27,  1975. The I n t e r n a t i o n a l  Conference on Recombinant 
DNA MoleculesL took p l a c e  a t  t h e  Asilomar Conference Cen te r ,  P a c i f i c  
Grove, C a l i f o r n i a .  It  w a s  sponsored by t h e  N a t i o n a l  Academy of Sc iences ;  
supported by t h e  Na t iona l  I n s t i t u t e s  of Hea l th  and t h e  N a t i o n a l  Sc ience  
Foundation; and a t t ended  by 150 peop le  ( inc lud ing  5 2  f o r e i g n  s c i e n t i s t s  
from 15 c o u n t r i e s ,  16 r e p r e s e n t a t i v e s  of t h e  p r e s s ,  and 4 a t t o r n e y s ) .  
The Conference reviewed s c i e n t i f i c  p rogres s  i n  r e s e a r c h  on recombinant 
DNA molecules  and d i scussed  ways t o  d e a l  w i t h  t h e  p o t e n t i a l  b iohaza rds  of 
t h e  work. P a r t i c i p a n t s  a t  t h e  Conference f e l t  t h a t  work on c o n s t r u c t i o n  
of recombinant DNA molecul.es should proceed provided t h a t  a p p r o p r i a t e  
b i o l o g i c a l  and p h y s i c a l  containment i s  u t i l i z e d  i n  t h e  conduct of t h e  
experiments.  The Conference made recommendations f o r  matching levels 
of containment w i t h  levels OF p o s s i b l e  haza rd  f o r  d i f f e r e n t  t y p e s  of 
experiments.  C e r t a i n  experiments  were judged t o  pose such s e r i o u s  
dangers  t h a t  t h e  Conference reconmended they  should  n o t  be under taken  a t  
t h e  p re sen t  t i m e .  

A r e p o r t  on t h e  Conference w a s  submi t ted  t o  t h e  Assembly of L i f e  Sc iences ,  
Na t iona l  Research Counci l ,  Na t iona l  Academy of Sc iences ,  and approved by 
its Execut ive Committee on May 20,  1975. The summary s t a t emen t  of t h e  
r e p o r t  was publ i shed  i n  Science, 188, 991, June 6 ,  1975; Nattlre, ' 2 2 5 ,  - 4 4 2 ,  
June 5 ,  1975; and The Proceedings of the Nationa2 Academy of Sciences, 
72, 1981, June 1975. 
a l r e a d y  be ing  taken by  n a t i o n a l  bod ie s  t o  fo rmula t e  codes of p r a c t i c e  f o r  
the conduct of experiments  w i t h  known o r  p o t e n t i a l  b iohazard .  U n t i l  
t h e s e  are e s t a b l i s h e d  w e  u rge  i n d i v i d u a l  s c i e n t i s t s  t o  u s e  t h e  p roposa l s  
i n  t h i s  document as a guide." 

The r e p o r t  no ted  t h a t  " i n  many c o u n t r i e s  s t e p s  are 

E. J u l y  2 4 ,  1975. The World Hea l th  Organ iza t ion  i s s u e d  a p r e s s  
release i n d i c a t i n g  t h a t  "The Advisory Committee on Medical  Research (ACMR), 
i n  a series of recommendations addressed  t o  t h e  Director-General  of t h e  
World Heal th  Organiza t ion ,  h a s  decided t o  s t r o n g l y  suppor t  g e n e t i c  s t u d i e s  
involv ing  t h e  a r t i f i c i a l  recombinat ion of DNA . . . Although f u l l y  
recogniz ing  t h e  p o s s i b l e  r i s k s  involved  i n  DNA recombinat ion techniques ,  
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the Committee f e l t  t h a t  such r i s k s  can  be minimized . . . . The 
con t inua t ion  (under a p p r o p r i a t e  s a fegua rds )  of m i c r o b i o l o g i c a l  r e s e a r c h ,  
i nc lud ing  g e n e t i c  manipula t ion  and ce l l  f u s i o n  s t u d i e s ,  is  of t h e  utmost  
importance f o r  p rogres s  i n  medicine and p u b l i c  hea l th . "  

F. December 1-3, 1975. A Workshop on "The Design and T e s t i n g  of 
S a f e r  P roka ryo t i c  Vehic les  and Bacterial  Hosts f o r  Research on Recombi- 
nan t  DNA Molecules" was h e l d  i n  La J o l l a ,  C a l i f o r n i a ,  suppor ted  by t h e  
Na t iona l  I n s t i t u t e s  of Heal th .  The consensus of t h e  Workshop w a s  t h a t  
some h o s t s  and v e c t o r s  meet ing requi rements  f o r  a h igh  level of b i o l o g i c a l  
containment,  a s  demonstrated by tests i n  t h e  l a b o r a t o r y ,  w i l l  b e  a v a i l a b l e  
in t h e  n e a r  f u t u r e .  

2. N I B  Recombinant DNA Molecule Program Advisory Committee 

The Nat iona l  I n s t i t u t e s  of Hea l th  Recombinant DNA Molecule Program 
Advisory Committee3 vas e s t a b l i s h e d  on October 7 ,  1974,  t o  a d v i s e  t h e  
Sec re t a ry  of Heal th ,  Educat ion,  and Welfare ,  t h e  A s s i s t a n t  Seci-etary f o r  
Heal th ,  and t h e  D i r e c t o r ,  N I H ,  "concerning a program f o r  t h e  e v a l u a t i o n  
of p o t e n t i a l  b i o l o g i c a l  and e c o l o g i c a l  haza rds  of DNA recombinants  of 
v a r i o u s  types ,  f o r  developing procedures  which w i l l  minimize t h e  spread  
of such molecules  w i t h i n  human and o t h e r  p o p u l a t i o n s ,  and f o r  d e v i s i n g  
g u i d e l i n e s  t o  b e  fol lowed by i n v e s t i g a t o r s  working w i t h  p o t e n t i a l l y  
hazardous recombinants . I '  

The f i r s t  meeting was h e l d  on February 26,  1975,  i n  San F ranc i sco ,  
immediately f ollow-ing t h e  "Asilomar Conference.  " 
t h a t  t h e  N I H  u s e  t h e  recommendations of t h e  Asilomar Conference as guide- 
l i n e s  f o r  r e s e a r c h  u n t i l  t h e  Committee had an  oppor tun i ty  t o  e l a b o r a t e  
more s p e c i f i c  g u i d e l i n e s ,  and t h a t  N I H  e s t a b l i s h  a n e w s l e t t e r  f o r  i n fo rma l  
d i s t r i b u t i o n  of informat ion .  

The Committee recommended 

At t h e  second meet ing,  May 12-13, 1975, i n  Rethesda,  Maryland, the 
Committee r ece ived  a r e p o r t  on b iohazard  containment f a c i l i t i e s  i n  t h e  
United S t a t e s ,  and reviewed a proposed NIB c o n t r a c t  program f o r  t h e  con- 
s t r u c t i o n  and t e s t i n g  of s a f e r  h o s t s  and v e c t o r s .  A subcommittee,  cha i r ed  
by D r .  David Hogness, w a s  appoin ted  t o  d r a f t  g u i d e l i n e s  f o r  r e s e a r c h  
invo lv ing  recombinant DNA molecules ,  f o r  d i s c u s s i o n  a t  t h e  next meet ing.  

At t h e  t h i r d  meet ing,  J u l y  18-19, 1975, i n  Woods Hole,  Massachuse t t s ,  
beginning  w i t h  t h e  d r a f t  g u i d e l i n e s  prepared  by t h e  Hogness subcommittee, 
t h e  Committee prepared  proposed g u i d e l i n e s  f o r  r e s e a r c h  w i t h  recombinant 
DNA molecules .  

Following t h i s  meet ing,  many le t te rs  were r ece ived  t h a t  were c r i t i c a l  of 
t h e  g u i d e l i n e s .  The m a j o r i t y  f e l t  t h e  proposed g u i d e l i n e s  were too  lax,  
whi le  o t h e r s  f e l t  t h a t  t hey  were t o o  s t r i c t .  A l l  l e t t e r s  w e r e  reviewed 
by t h e  Committee, and a new subconunittee, cha i r ed  by D r .  E l i z a b e t h  K u t t e r ,  
was appointed to revise t h e  g u i d e l i n e s .  
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The f o u r t h  Committee meet ing  was held  on December 4-5, 1975, i n  La J o l l a ,  
California ( i m e d i a t c l y  fo l lowing  t h e  Workshop on S a f e r  P r o k a r y o t i c  
Vehicles and Bacterial Hos ts ) .  
had been prepared ,  comparing l i n e - f o r - l i n e  t h e  Hogness," "Woods Hole," 
and % u t t e r "  g u i d e l i n e s .  
S y i t e m  f o r  t h e i r  p r e f e r e n c e  among t h e s e  th ree  v a r i a t i o n s ,  and,  i n  many 
t a s e s ,  adding new m a t e r i a l .  The r e s u l t  i s  t h e  "Proposed G u i d e l i n e s  for 

For t h i s  meet ing a "variorum e d i t i o n "  
II 

The Committee went through t h e s e ,  v o t i n g  i t e m -  

esearch Invo lv ing  Recombinant DNA Molecules. " 

Prepared  January  1 2 ,  1976 
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FOOTMOTE S 

1. The Committee on Recombinant DNA Molecules , Assembly of L i f e  
Sc iences ,  Na t iona l  Research Counci l ,  N a t i o n a l  Academy of Sc iences ,  

L i f e  Sc iences  of t h e  Na t iona l  Research Counci l  on t h i s  matter ,I1 
were: D r .  Pau l  Berg, S t an fo rd  I J n i v e r s i t y  Medical  Center  (Chairman); 
D r .  David Bal t imore,  Nassachuse t t s  I n s t i t u t e  of Technology; 
Dr.  Herber t  Boyer , U n i v e r s i t y  of C a l i f o r n i a  Medical  Center ,  San 
Franc isco ;  D r .  S t an ley  N .  Cohen, D r .  Ronald W. Davis, and D r .  David 
S. Hogness , Stanford  U n i v e r s i t y  Medical  Center ;  D r .  Dan ie l  Nathans , 
Johns Hopki.ns U n i v e r s i t y  School of Medicine,  D r .  Richard 0. Roblin 111, 
Harvard Medical School;  D r .  James D. Watson, Harvard U n i v e r s i t y ;  
D r .  Sherman Weissman, Yale U n i v e r s i t y ;  and D r .  Norton D. Z inder ,  
Rocke fe l l e r  Un ive r s i ty .  

a c t i n g  on behal f  of and w i t h  t h e  endorsement of t h e  Assembly of I t  

2. The o rgan iz ing  committee f o r  the I n t e r n a t i o n a l  Conference on 
Recombinant DNA Flolecules w a s  composed of :  D r .  P a u l  Berg,  S t an io rd  
Un ive r s i ty  Ncdica l  Center  (Chairman) ; D r  . David Bal t imore  , Massachu- 
se t t s  I n s t i t u t e  of Technology; D r .  Sydney Brenner ,  Medical  Research 
Counci l ,  Cambridge, England; D r .  Richard Robl in  111, Harvard Medical  
School;  and D r .  Maxine S inge r ,  Na t iona l  I n s t i t u t e s  of Heal th .  

3. A t  i t s  f i r s t  meet ing i n  February 1975, t h e  Recombinant DNA Molecule 
Program Advisory Committee was composed o f :  Dr. D e W i t t  S t e t t e n ,  Jr . ,  
Na t iona l  I n s t i t u t e s  of Heal th  (Chairman) ; D r .  Edward A. Adelberg,  
Yale Un ive r s i ty  School of l fed ic ine ;  D r .  E r n e s t  H. Y .  Chu, U n i v e r s i t y  
of Michigan; D r .  Roy C u r t i s s  111, U n i v e r s i t y  of Alabama Medical 
School;  D r .  James E. D a r n e l l ,  Rocke fe l l e r  U n i v e r s i t y ;  D r .  S t an ley  
Falkow, U n i v e r s i t y  of Washington School of Medicine; D r .  Donald R. 
H e l i n s k i ,  Un ive r s i ty  of C a l i f o r n i a ,  San Diego; D r .  David S. Hogness, 
S tanford  u n i v e r s i t y ;  D r .  John W. L i t t l e f i e l d ,  Johns Hopkins H o s p i t a l ;  
D r .  Jane K. Setlow, Brookhaven Na t iona l  Labora tory ;  D r .  lJaclaw 
Szyba l sk i ,  Un ive r s i ty  of Wisconsin; D r .  Cha r l e s  A. Thomas, Jr . ,  
Harvard Medical School;  and D r ,  \ J i l l i a m  Gar t l and ,  Jr . ,  N a t i o n a l  
I n s t i t u t e s  of Heal th  (Execut ive Sec re t a ry ) .  Subsequent ly ,  D r .  E l i zabe th  
K u t t e r ,  Evergreen S t a t e  Col lege ;  D r .  Wallace Rowe, Nat iona l  I n s t i t u t e s  
of Heal th ;  and D r .  John Sp iz i zen ,  Sc r ipps  C l i n i c  and Research 
Foundation, j o i n e d  t h e  Committee. 


